INTRODUCTION
============

Irritable bowel syndrome (IBS) is a condition characterized by abdominal pain, bloating, and/or other discomforts associated with disturbed bowel patterns in the absence of organic causes detectable by routine medical tests.[@B1] IBS is a very common disorder with a prevalence that ranges from 2.5% to 37% in many studies.[@B2] A Korean study reported the prevalence of IBS as 6.6%.[@B3] IBS accounts for 28% of the gastroenterology case load[@B4] and 12% of that is in primary care clinics.[@B5] Although common, IBS is poorly understood. In particular, multiple factors interact, such as genetic background, gut infections, brain-gut interactions, and psychological disturbance.[@B1] The multifactorial character and the absence of a cure for IBS compel patients and providers to work together over time to manage this condition.[@B6] As in most chronic conditions that are not medically curable, self-management is crucially important in IBS. Interestingly, many physicians emphasize the importance of lifestyle modification in IBS, but have few resources to consult on the actual effectiveness of their recommendations. Relevant lifestyle modifications include sharp reductions in drinking and smoking, and maintenance of regular habits concerning sleep, meals, and exercise.

A community-based lifestyle modification study is likely to encounter poor compliance. In the Republic of Korea, all young men must perform obligatory military service. During military training, alcohol and smoking are curtailed, regular meals and physical training provided, and regular hours enforced. Hence military training imposes lifestyle modification in a controlled setting. We hypothesized that in this stable situation, the quality of life (QoL) and control of IBS symptoms would improve. Thus, we studied the impact of life style modification during military training in IBS patients and assessed which factors were associated with IBS symptom improvement. To our knowledge, this is the first prospective study of lifestyle modification in Korean patients with IBS.

MATERIALS AND METHODS
=====================

1. Participants
---------------

Screening for IBS was conducted among 831 armed surgeon cadets who were enlisted in 2010 and 85 women who concurrently entered the Armed Forces Nursing Academy. All armed surgeon cadets were males and had worked in civilian hospitals before joining the army. All trainees entering the Armed Forces Nursing Academy were females. Before gathering information, researchers obtained informed consent from all participants. No one was pressured or coerced to participate and no commercial incentive was given. IBS was diagnosed using Rome III criteria. A primary survey was conducted of the participants who were diagnosed with IBS to determine QoL, degree of abdominal pain and stress, and socioeconomic factors including age, cause of stress, smoking, alcohol intake, and marital status. In the survey, smoking meant current smoker, and alcohol meant a habit of drinking alcohol; quantity of smoking and alcohol consumption were not assessed. No participant had a history of any disease that could interfere with military training.

2. Lifestyle modification
-------------------------

During military training, drinking alcohol and smoking were forbidden. Regular meals were supplied and physical activities including jogging and muscle training were performed as scheduled. Military training also included shooting and marching. All participants kept regular hours. Observation was conducted during the training course with no intervention of any kind.

3. Assessment and analysis
--------------------------

We evaluated subjective improvement of bowel habit, QoL, degree of pain, stool frequency, stool consistency, and stress level in IBS patients before and after military training. The primary survey asked about the past 3 months. After 9 weeks of observation, a follow-up survey asked about the most recent week. For subjective bowel habit change, the participants chose one of three following answers: improvement, no change, and aggravation. To assess QoL, participants completed an IBS-specific, 34-item questionnaire developed by Patrick using a self-rating scale for each health-related item.[@B7] When scored, all items are reversed so that as the IBS-QOL score increases, QoL increases. All final raw scores are transformed into a 0 (poor QoL) to 100 (maximum QoL). The questionnaire was translated from English to Korean by the authors. Participants were asked to rate their subjective abdominal pain or discomfort and stress level on a visual analogue scale (score range, 0 to 100). Stool frequency by IBS subtype and Bristol Stool Form Scale were evaluated before and after military training. Comparisons before and after military training were performed to evaluate differences in QoL, abdominal pain, stress, stool frequency and stool consistency. The participants were divided into 2 groups based on the subjective bowel habit change, a responding group who chose \"improvement\" after training and a nonresponding group who chose \"no change\" or \"aggravation.\" Group analysis was conducted to evaluate differences in age, body weight, smoking, sex, alcohol consumption, marital status, and degree of stress, and through this analysis, identify modifiable risk factors for IBS.

4. Statistics
-------------

Comparisons before and after military training were made using paired t-tests. Participants were divided into 2 groups: normal stool group (Bristol type 3, 4, and 5) and abnormal stool group (Bristol type 1, 2, 6, and 7). Difference in stool consistency was analyzed with the Mcnemar test. Kruskal-wallis test was used to evaluate stool frequency according to IBS subtype. Group analysis was performed using independent t-tests, Pearson\'s chi-square test, and Fisher\'s exact test. We performed multivariate logistic regression to evaluate lifestyle risk factors for IBS while adjusting for other covariates. The model included all the risk factors surveyed in this study. A p-value of less than 0.05 was considered statistically significant. All statistical evaluations were performed with SPSS for Windows version 13.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
=======

1. Characteristics of subjects
------------------------------

Among 831 armed surgeon cadets and 85 trainees in the Armed Forces Nursing Academy, 100 individuals (82 males, 18 females) were diagnosed with IBS from their first screening. Of the 100 persons diagnosed with IBS, 11 did not participate in the study. Nine armed surgeon cadets refused to respond to the questionnaire and 2 trainees at the nursing academy dropped out during the training course for personal reasons. Eighty-nine patients (73 males, 16 females) diagnosed with IBS completed both surveys, before and after military training ([Fig. 1](#F1){ref-type="fig"}).

General characteristics of the study subjects are presented in [Table 1](#T1){ref-type="table"}. Participants\' average age was 28.1 years (standard deviation, 4.15) and 73 participants (82%) were male. All participants were Korean. Mixed type of IBS was predominant (44.9%), followed by IBS with diarrhea (42.7%) and IBS with constipation (12.4%).

2. Comparison of major outcomes before and after military training
------------------------------------------------------------------

Bowel habits improved in 62.9% of participants, symptoms worsened in 16.9%, and 20.2% of participants showed no change in their bowel habits ([Fig. 2](#F2){ref-type="fig"}). The mean scores of the pre-training survey for QoL, abdominal pain or discomfort, and stress were improved after 9 weeks of training. All subscale structures of the QoL scoring system,[@B7] including dysphoria, interference with activity, and body image, also showed significant increases (p\<0.05, [Table 2](#T2){ref-type="table"}). Mean stool frequency was also reduced. After training, there were no differences in stool frequency according to IBS subtype ([Table 3](#T3){ref-type="table"}). The number of participants with normal stool consistency (Bristol Stool Form Scale type 3, 4, or 5) increased after military training (p=0.049, [Fig. 3](#F3){ref-type="fig"}).

3. Comparison between responders and nonresponders
--------------------------------------------------

The responding group had a significantly lower initial stress level (Student\'s t-test). There was also a nonsignificant higher percentage of smokers in the responding group (p=0.094, Fisher\'s exact test). The responding group also showed a greater reduction in the QoL score ([Table 4](#T4){ref-type="table"}). Age, sex, marital status, use of alcohol, stool frequency, and Bristol Stool Form Scale did not differ between groups. Smoking and initial stress level were significant variables in logistic regression analysis ([Table 5](#T5){ref-type="table"}).

DISCUSSION
==========

IBS is a life-long disease. Despite the continual development of new drugs, the management of IBS remains a challenge. As in other chronic illnesses, \"control\" rather than \"treatment\" is the key management concept in IBS, and the importance of self-management as an effective alternative to drug therapy is becoming increasingly accepted. Self-managing IBS patients continue to visit their physicians but spend much less time with them.[@B8] In the U.S.A., IBS patients expect a greater benefit from lifestyle modifications than from drugs, and tend to comply with doctors\' advice on diet, stress reduction, and exercise.[@B9] However, this approach raises some concern, because there are only a few studies that clearly support the benefits of lifestyle modification on IBS.

Stressful life events can induce gastrointestinal symptoms in most individuals, but those with IBS may be especially sensitive.[@B10] Evidence suggests that IBS patients report more lifetime and daily stressful events than healthy controls.[@B11]-[@B14] Measuring psychosocial responses to health problems poses a unique challenge for the clinician searching for empirical indicators of these abstract constructs. Visual analogue scales proved a valid and reliable solution to this challenging measurement problem[@B15] and we used a visual analogue scale to assess stress level in our study. We found that initial stress levels among responders were lower than among nonresponders, but the extent of stress reduction did not differ between groups. We did not actively intervene with a stress reduction protocol, therefore we could not evaluate the effectiveness of stress reduction in IBS. However, we observed that lifestyle modification was more effective in persons experiencing low stress than in those who felt highly stressed. These findings indicate a potential need for psychological and pharmacologic intervention to manage IBS effectively in patients under stress.

A recent Korean study identified current smoking as a risk factor for IBS.[@B16] Smoking also plays a role in the development of post-infectious functional gastrointestinal diseases.[@B17] In this study, participants were not allowed to smoke for 9 weeks. Previous smoking was more prevalent among responders than nonresponders, suggesting that smoking cessation is a very effective tool in managing IBS. Although smoking was a significant factor in Logistic regression analysis, it was not in Fisher\'s exact test. Small sample size could have caused such differences in statistical analysis. Studies with a large scale randomized controlled trial will be needed in order to solve this question.

In more than 60% of patients, specific foods are found to aggravate IBS symptoms.[@B18] Although the general effect of eating may contribute to symptoms, certain dietary substances, including fatty foods, beans, gas-producing foods, alcohol, and caffeine may aggravate symptoms in some individuals.[@B6] In this study, during training the participants were supplied with a balanced diet and alcohol was forbidden. These dietary changes may have favorably affected the bowel symptoms of the participants, but we did not conduct a comparative study to confirm this. Dietary factors in IBS have not been clearly identified.

Studies involving healthy adults indicate that exercise can improve mood and symptoms of fatigue, bloating, and constipation.[@B19] A recent randomized controlled trial showed that exercise is particularly effective in relieving constipation.[@B20] However, these studies provide no consensus concerning the type, intensity, and duration of exercise appropriate for patients with IBS. In some patients with IBS, strenuous exercise may act on the bowel as a stressor. Typical military training is strenuous, and aggravation of bowel symptoms can be observed. In this study, male recruits performed more strenuous exercises and military training than the female group, but we found no difference between males and females in response. Our observations suggest that exercise at an appropriate level may favorably influence bowel symptoms in IBS.

First of all, this study is limited by its observational design and lack of control data. Many factors may influence the symptoms of IBS and using our protocol we could not separate the effect of each factor or identify all related factors that contributed to improvement of symptoms and QoL. Secondly, the results of our study can only be applied to young people because we included only young people as study participants. Thirdly, the observational period was short. As a result, our results do not reflect fluctuation of a patient\'s symptoms. Psychological factors, such as sense of relief after military training, might have influence on bowel symptoms. Also, the total observation period was a relatively short period. This could cause conflicting bias that affects the present results. Lastly, the original questionnaire was translated from English to Korean by the authors. Validity of our translation has not been tested.

Our study is significant for several reasons. First, it is the first Korean prospective study to evaluate the effects of lifestyle modification on IBS. The time and expense involved, and difficulties with compliance tend to discourage use of the prospective study design. In the context of military training, we achieved a relatively high level of compliance in lifestyle modification. Secondly, the modifications achieved in our study, including regular exercise, smoking cessation, abstinence from alcohol, and maintenance of regular habits can be easily achieved in daily life by patients without their physicians\' assistance.

We conclude that lifestyle modification can favorably influence IBS symptoms and improve the QoL in patients with IBS. A prospective, randomized controlled trial is needed to confirm the findings presented here.
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Baseline Characteristics of Patients (n=89)

![](gnl-5-472-i001)

###### 

Comparison of Abdominal Pain or Discomfort, Stress, and Overall QoL
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Data are presented as mean±SD.

QoL, quality of life; Before, before modification; After, after modification.

###### 

Comparison of Stool Frequency Based on IBS Subtype
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Data are presented as mean±SD.

One bowel movement per 2 days was presented as 0.5/day.

Stool frequency, which was significantly different between groups before training (p=0.031, Kruskal-Wallis test), showed no difference when reexamined after training (p=0.335).

IBS, irritable bowel syndrome.
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Comparison between Responders and Nonresponders

![](gnl-5-472-i004)

QoL, quality of life.

###### 

Results of the Multivariate Logistic Regression Model Predicting Subjective Bowel Habit Change
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OR, odds ratio; CI, confidence interval.
